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Gaided Horizontal Drilling System (HDD) {Continued)

Down hole and Surface Grid Tracking System:
Contractor shall monitor and record X, v, and 7 coordinate relative to an establighed surface survey bench
mark. The data shall be continucusly menitored and recorded &t feast once per &rilf pipe-length or at

tventy five (25) fect, whithever is more frequent,

Deviations befween the recorded and design bore path shall be caleulated and reported on the daily log, i
the deviations exceed plus or tninus 5 feet Giorizontal or vertical deviation) from the design path, such
gecurences shall be reperted immediately 10 DPUZE, The Contractor shall undestake all necessary
measires ta correct devintions and refm to design line and grade,

Drilling Fliad Pressures and Flow Rates;

Trilling Pluid prossures and ow retes shall be continuousty monitored and recorded by the Contractor, The
pressures shall be monitered at the puop, These measurements shall be nmde during pilot bore drilling,
reaming 2nd publback operations.

Drill Pash;

Prior to drifling Contractor shall utilize all verified focate mformation to determine drilf patinvay. Marked
i drawings (see site preparation peragraph) shall be on site ot all ines, and referred to during the drilt
operation,

Guidaoe Systeny

Contractor stial] provide and maintain instrumentation necessary 1o accurately locate the pitot hele (both
horizontal md vertical displacoments), measure pilol string tensional and axial and measure drilling fluid
discharge rate and pressure. The DPU-E Representalive shall have goeess to instrgnentation and reading at
all times during eperation.

i - )
‘Fhe pilot hole shall be drilied afong the path shown on the plans and profile drawings or a5 directed by the
DPULE Representative in the field, Unless approved otherwise by DPPU-E, the pilot hole tolerances shafl be
a5 follows:

Elevation:
As shown on the plans,

Alignment:
+5 feet and within 3 {eet of righi-of-way or ensernent houndary.

Corve Rading:

The pilet hate cadius shall be to fess than 80%% of the maxinmma bending radias as recornmended by the
pipe manufacturer of the pipe being installed. In no case shall tie bending mdinshe less than 30 pipe
diameter, unless approved otherwise by DPUCE.

Entry Poing Location;
The exact pilet hole erary pose shall be within 5 feet of the location shown on the drawing or as divected
by the DPUE Representative inthe field,

Exit Point Logation:
The exit point location shall be within 5 fee of the location shown ce the drawing or ag dirccted by the
DPU-E Representilive in the Held.

Limitations on Depti:

1 not noted or the plans, 57 and 6™ HOPE pipe and sumilee shall be installed with 2 depth of 6 feet and 3¢
HDPE pipe shall be installed with a deptly of 3 fort to 6 feet unless it iz requived o istal] the pipe deeper
duete xilﬁy conflicts, Where utifities cross under roads, the depth of cover dhall be ananimum of 7° totop
of conduit.

Separation Requirernents:
requirement between HIDPE condudt and # waler rain <hall be 18™ minirmasn,

Guided Horizontal Drilling System (HDD) (Continued)

Pull Back;

Adter suceessfully reaming bore hole to the required dimmeter, Cordmactor will pul] the pipe through the
bore hole, I front of the pipe witl bea swivet and reamer Lo conpact bore hole walls. Onee puil-back
operations have commenced, operations must confime withow interruption uniil pipe is completely pulbed
into bore hole. During pull-back operations Contractor will not apply more than the maxionem safe pipe
pull pressure at any time. Maxinum allowable tensile force imposed on the pull section shall be equal to
86% of the pipe manufacturer’s safety pull (or tensile) strength

Torstanaf stress shalt be minimized by using a swive! to comnmect 3 pull seetion fo the reaming assembly.
The pull-back section of the pipeline shatl be supported during puli-back operations so that # moves freely
and ke pipe is not damaged. Fxternal pressurs shall be minimized during instalation of the pull-back
section in the reamed hole, Damaged pipe resulting from extemal pressure shall be replaced atno cost to
the DFUL-E. Buoyancy modification shall be st the discretivn of the Contractor and shall be approved buy
the DFU-E Representative. The Contractor shall be responsible for any damage to the pull section resulting
from such mudifications. Tn the event that pipe becomes stuck, Conractor will cease pulling cpemtions to
allow any potential hydro-lock to subside and will cormnence pulling opemtions, I pine remuins stuck,
Costractor will notify DPU-E Representative. DPULE Representative and Contractor will discuss options
and then work will proceed accordingly. For HIPE pipe with a pulling fength greater the 500 LF, the
Contracter shall utilize a break-sway ling. Contractor shall provide a break-away {ink between the swivel
and the pipe or a combination swivel and break tink, Breait-away tiok shall be rated at 80% of pipe
manufacturer’s safe pull {tensile) strength, Break ping shall be cofor coded for easy identification,
Contracior shall provide rated break-away link for each material and pipe size(s) for the project.

Drilling Operation:

The alignmient for drilling the pilot hale and installing the conduit are as specified on the drawing. (Size of
conduit, Jength, location and mumber of dict in pulf  the aliowsbie lateral and vertical deviations are a5
specified by the contractor above. A boring/drilling head shull be used that iy compatible with the expected
soil conditions and a3 speeified above.

Enfrance and exit angles for drilling oprration can be whatever i contractor desires such that the
clevation profite for the conduit is maintained. See imit of conduit bend radiug

The pilot shatl be backed reamed 10 a dizmeter suitabie for the istaliation of the various conduit scctiens
required

The contracter to furnish the following information;
Reamed diameter for one 3, 5, or 6 ich HDXPE condait

Reamed dissneter for two 3, 5 or 6 tich HDPE conduit_

Reamed dizmeter for three 3, 5, or inch HDPE conduit___

Reasmed disseter for four 3, 5 or 6 inch HDPE conduit

Reamed dizmeter for six 3, 5 or 6 inch HIPE condnit e
Drilling Fluids:
The corgrosition of the drilling firids shall be submitted to the owner for approval prior to ulitization. No
fluid will be approved or utilized that does nel cormply with permit reqirenients and envirgnmental
regulations.

Cormposition of Drithing Fluids with MSD sheels
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UTLLITIES DEPARTMENT OF HDPE CONDUIT BY THE HORIZONTAL

BLECTRIC STANDARDS DRILLING SYSTEM (HDD)
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ELECTRIC STANDARDS DRILLING SYSTEM (HDD)

Guided Horizontal Drilling System (HDD) (Continued)

Mixing systern;
n self-centained, closed, drilling fiuid miving system shall be of sufficient size to mix and deliver drilling
fluid. Mixing systern shalt continually agitate the dritling fluid during operations.

Drilling fluid shall ba composed of ¢lean water, appropriate additives and clay. Water shall be froman
mshorized source with a sirdmum pH of 6.0. Water of g kower pH or with excessive calcium shall be
treated with the appropriate amoust of sodium carbonate o equal, The water and additives shall be mixed
thoroughly and be absent of any chumps or clods. No potentially hazardous matesial maybe used in drilling
fuid,

Dglivery Systeny

The delivery system shall have filters in-tine to prevent solids from being pumped into the drill pipe.
Connections between the pusnp and dril] pipe shall be relatively leak-fres, Used drilling fiuid and drilling
fluid spilled during drilling operations shall be contained snd conveyed 1o the dilling fluid recyeling
systemt A beran, migimun of 127 tigh, shall be maintained sround drill rige, drilling fuid mixing system
eniry and exit pits and drilling Suid cycling systeme prevent spills into the surrounding environment.
Purnps and of vaeumn traek(s) of sufficient size chall be in place to convey excess drilling finid from
containment areas to storage and recyeling facilities.

Drilling Fhiuid Recyeling Systerm:

The dnilting fluid recycling systern shall separate sand, dirt and other solids from the dnlling thid to render
thy drilling flui re-usable. Spoils separated from the drilling {luid witl be stockpiled for fater use o
disposal

Control of Drilling fluids: .

The Contractor shall follow alf requirements of the Free-Out and Surface Spill Contingency Plan as
subrnitied and approved and shall control operational pressures, deilling mud weights, drilling speeds, and
any other operational fetors reguired to avoid hydro Sacture fluid losses 1o Fommations, and control dritfing
fhuid spillage, This Includes any spillages or velunes st enlry and exit locations or at any intermediate point.
All inadvertent vetunss or spills shall be promptly containgd and cleaned up. The Contractor shall maintain
on-site mobife meil removal equipment dudng all drilling, pre-resning, reaming and pull-back eprrglions
and shall be capable of quickly remmoving spoils. The Condractar shall isonediately notify DPU-E of my
indvertent returns or spitls and immediately comtain and clean up the retune of spitl. ‘

Disposal
Disposal of driling thiids shrlt be the responsibility of the contractor mnd shall be conducted iir compliance
with all relxtive environmental reguidtions, right of way, work space agreements wowd permit reguiretnents,

Drithing fluid retins dhall be collected within the entrance pit, exit pit o spoils recovery pit. The condractor
shail immediately clean sip wyy inndverient drilling finid spiils or overflows from these pits or equipment,
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